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ABSTRACT

The majority of old people suffer from various clinical conditions that affect health, functioning and quality of life. This
research is a part of a cross-sectional, nationwide PolSenior Study that provides a comprehensive assessment of eight
geriatric impairments and their co-occurrence in a representative sample (3471 participant aged 65-104 years, mean age
78.3 years) of the old adults living in the community in Poland. The participants were recruited randomly from all
administrative regions of Poland by a three-stage, proportional, stratified-by-age group selection process. Eight geriatric
conditions were assessed: falls, incontinences, cognitive impairment, mood disorders, vision and hearing impairments,
malnutrition, and functional dependence. We showed that the most common deficits causing disability were vision and
hearing impairments, and mood disorders, with more than two thirds of the participants presented at least one geriatric
deficit. We showed that presence any of the analyzed conditions significantly increased the risk for co-occurrence of other
examined weaknesses. The highest prevalence odds ratios were for functional dependence and, respectively: malnutrition
(8.61, 95%Cl: 4.70-15.80), incontinences (8.0, 95%Cl:5.93-10.70), and cognitive impairment (7.22; 95%Cl:5.91-8.83). We
concluded that the majority of the old people living in the community present various clinical conditions that prompt
disability.

INTRODUCTION assessing cumulative frequency of geriatric disorders
that require comprehensive assessment, and

Cognitive and functional status is getting worse with consequently, interdisciplinary care is limited [4].

age, hence the number of existing impairments

leading to the geriatric syndromes such as delirium, Taking into account the complex and interactive

falls, incontinence, functional decline, or pressure causes of disability manifesting in old age, the authors

ulcers is rising as well [1]. From the epidemiological selected some important geriatric conditions and

point of view, the number of coexistent diseases outlined an overview of the issue of age-related

seems the most important, whereas from individual impairments in the community-dwelling old adults

perspective, not only the number, but also the nature living in Poland.

and a specific combination of deficits present in old

adults is crucial to create the systems to provide the The aim of the analysis was to assess the prevalence

best care [2,3]. and coexistence of the geriatric conditions, showed as

As noted by Chatterji and colleagues we urgently the frequency of co-occurrence of impairments in the

need studies evaluating of either compression or population of Polish older people aged 65 years and

expansion of morbidity in the old adults as data more.
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RESULTS

The study sample consisted of 3471 respondents,
52.3% of them were men. Mean age was 78.3£8.4
years (min-max: 65-104). Mean age according to sex
was 78+8.5 years in women and 78.5+8.3 years in
men.

The prevalence of all the described clinical conditions
rose along with the increase of age. The most
common was: vision impairment, even if wearing
glasses (almost 42% of all analyzed subjects suffered
from various degrees of vision deterioration), then
mood disorders (27%), hearing impairment (22%),
and cognitive impairment (21%). Malnutrition, based
on low albumin concentration, was relatively rare
among respondents examined.

The constellation of the deficits varied in particular
age groups. In the group of 65-79-year-old
respondents, the most frequent were the following:
vision deficits, mood disorders, and auditory
impairments. In those aged 80-89, they were
respectively: sensory deficits (both hearing and vision
problems, with the latter affecting almost half of the
population) and, with similar frequency, functional
dependence, cognitive impairment, and mood
disorders. Among the oldest olds the most frequent
problem was limitation in functional independence,
then hearing deficits, cognitive impairment, and
vision impairments (Table 1).

In more than two-thirds of the examined senior
respondents at least one geriatric problem was
revealed; while, more than one-third manifested two
or more geriatric deficits; none of respondents had all
eight impairments. On the other hand, 32% of those
aged 65-79 years, almost 18% of those aged 80-89
years and 8% of the oldest olds had no geriatric
condition assessed in this study. While among those
younger than 90 years of age the majority of studied
respondents presented one geriatric disability, in those
aged 90 years and more, those with two and four
geriatric problems prevailed (Figure 1).

The cumulative number of geriatric impairments rose
with age, and was respectively: 1.16, 1.87 and 2.77 in
the age subgroups (Table 1).

In logistic regression models, all conditions
significantly increased the risk of other geriatric
problem  co-occurrence.  Vision impairment
significantly increased the risk for co-occurrence of
all, except for incontinences and malnutrition, while
cognitive impairment posing the greatest risk here
(OR-2.07).

Mood disorders, hearing impairment, and cognitive
impairment enhanced the risk for all the analyzed
conditions. The three above conditions highly
increased the risk of functional dependence (OR
respectively: 2.69, 3.82 and 7.22).

Falls and functional dependence increased the risk for
all analyzed conditions; the strongest relation was

Table 1. The prevalence (%, 95%Cl) of analyzed geriatric conditions in the whole group and in age subgroups

(weighted data).

All

(n=3471)

65-79 years
(n=1962)

80-89 years
(n=1094)

90+ years
(n=415)

Vision impairment (%) 41.6 (39.8 t0 43.4)

39.2 (37.0 to 41.4)

48.0 (44.6 t0 51.4)

57.1 (51.8 t0 62.2)

Mood disorders (%) 27.2 (25.6 to 28.8)

25.5 (23.6 t0 27.5)

31.5 (28.5 to 34.6)

37.4 (32.5 t0 42.6)

Hearing impairment (%) 21.9 (205 to 23.4)

16.3 (14.7 to 18.0)

36.2 (33.1 t0 39.5)

60.1 (54.9 to 65.1)

Cognitive impairment (%) 20.7 (19.3 to 22.1)

15.9 (14.3 t0 17.6)

32.0 (29.0 t0 35.2)

58.4 (53.2 to 63.5)

0,
Falls (%) 17.3 (16.0 to 18.6)

14.1 (12.6 to 15.7)

26.2 (23310 29.2)

35.2 (30.4 t0 40.3)

Functional dependence (%) 17.1 (15.8 to 18.3)

10.7 (9.4 to 12.1)

32.8 (29.8 0 35.9)

64.5 (59.3 to 69.4)

Incontinences (%) 5.9 (5.1 10 6.6)

3.7 (3.0t04.7)

11.0 (9.2 to 13.1)

22.2 (18.3 10 26.6)

Malnutrition (%) 1.5(1.1t01.9)

1.1(0.7t01.7)

2.3 (1410 3.5)

6.8 (4.6 10 9.9)

Number of impairments 1.36 (1.32 to 1.40)

1.16 (1.11 to 1.21)

1.87 (1.78 to 1.96)

2.77 (2.61 10 2.93)
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Figure 1. The percentage of subjects with the listed total number of analyzed geriatric conditions (from 0 to 5 and
more) in age subgroups: 65-79 years, 80-89 years and 90+ years old.

between falls and incontinences (OR-3.72), and
functional dependence and malnutrition (OR-8.61)
respectively.

Both incontinences and malnutrition raised the risk
for all except vision impairment, with the greatest risk
of co-occurrence between them and functional
dependence (OR respectively: 8.0 and 8.61). The
results were presented in Table 2.

All prevalence odds ratios for the co-occurrence of
geriatric conditions in the whole group and for age
subgroups were presented in Table 2 and Table 3.

DISCUSSION

Our survey showed that more than two thirds of
seniors living in the community suffered from at least
one geriatric problem, noteworthy more than one third
had two or more deficits.

The coexistence of the impairments was particularly
prevalent in those in the tenth decade of life of whom
less than 10% remained in good health and mental
condition.

The main reasons for loss of independence were
vision and hearing deficits, and mood disorders. The
prevalence and also cumulative number of the
examined impairments rose with age, with the latter
accounting for almost three in the oldest olds.

In the regression logistic models, we showed that

respondents who presented any of the tested deficits
had significantly higher risk of co-occurrence of other
listed geriatric troubles. Along with the diagnosis of
any of the analyzed geriatric problems rose the
conditional probabilities and odds ratios for other
described deficits. The greatest risk was observed for
functional dependence, being both a consequence and
predisposing factor of geriatric symptoms.

To the best of our knowledge, there is a lack of
research estimating the reciprocal conditional
probabilities and prevalence odds ratios for multiple
geriatric conditions in a representative sample of
respondents living in the community.

We searched for reports published in English, relating
to the concurrence of the geriatric impairments in the
community-dwelling respondents, with the keywords:
geriatric problems, geriatric giants, geriatric deficits,
geriatric syndromes, geriatric conditions, geriatric
disabilities, geriatric impairments.

Our results might be compared to the results of the
Health and Retirement Study (HRS). In administered
in 2000 the HRS survey older Americans living in the
community and in nursing homes were checked, in the
context of Activities of Daily Living dependency, for
geriatric conditions such as cognitive impairment,
falls, incontinence, low body mass index, dizziness,
and sensory impairments. The authors showed that
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Table 2. The conditional probabilities (%, 95%Cl) and prevalence odds ratios (95%Cl) for analyzed geriatric conditions. (The percentages represent the frequency of
cases described in the columns among those with the conditions given in the rows.)

Vision Mood disorders  Hearing impairment Cognitive Falls Functional Incontinences Malnutrition
impairment impairment dependence

Mood disorders Y (%) 51.6 (48.2 to 55.1) 27.5 (24.6 t0 30.5) 31.2 (28210 27.2 (24410 284(255t0  8.2(6.61010.2)  2.5(1.7103.8)
NA 34.3) 30.3) 31.4)
N (%) 37.9(35.8 to 40.0) 19.9 (18.3 to 21.6) 16.8 (15.3 to 13.6 (12.3 to 12.8 (11.6 to 50(421059)  1.2(0.8t01.7)
18.4) 15.1) 14.2)
OR  1.75(1.48 to 2.06) 1.53 (1.27 to 1.84) 2.25 (1.87 to 2.37 (1.96 to 269(222t0  1.72(1.28t02.30)  2.19(1.25to
2.70) 2.88) 3.25) 3.86)

Cognitive Y (%) 55.8(52.0 to 59.6) 40.9 (37.2to 38.8 (35.2t0 42.5) 26.5(23.4to 443(40.7t0 14.1(118t016.7) 25(1.7t03.7)
impairment 44.7) NA 29.9) 48.1)
N (%) 37.9(35.91t040.0) 23.6(21.9t0 17.6 (16.1 t0 19.1) 14.9 (13510 9.9(8.8t011.2) 3.7(3.1t04.5) 1.3(0.9t01.8)
25.4) 16.4)
OR  2.07(1.73t0247) 2.25(1.87 to 2.97 (2.46 to 3.59) 2.06 (1.68 to 7.22(5.91to0  4.27 (3.21t0 5.60) 1.99 (1.15to
2.70) 2.52) 8.83) 3.45)

Functional Y (%) 56.3(52.31060.3) 45.2 (41.2to0 44.4 (40.5 to0 48.4) 53.8 (49.7 to 35.2 (31510 19.8(16.9t023.0) 5.6(4.0t07.7)
dependence 49.2) 57.8) 39.2) NA
N (%) 38.6 (36.6 to 40.6) 23.5(21.8t0 17.3(15.8 t0 18.9) 13.9 (12510 13.6 (12.3to 3.0(241t03.7) 0.7(0.4t01.1)
25.2) 15.3) 15.0)
OR  2.05(1.70to 2.47) 2.69 (2.22 to 3.82 (3.15t0 4.63) 7.22 (5.91to 3.45(2.81to 8.0 (5.93 t0 10.70) 8.61(4.70 to
3.25) 8.83) 4.23) 15.80)
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Malnutrition

N (%)

OR

Y (%)

N (%)

OR

41.4 (39.5 t0 43.3)
1.18 (0.89 to 1.50)
42.9 (30.0 t0 56.8)
41.6 (39.8 t0 43.5)

1.05 (0.60 to 1.86)

45.0)
26.5 (24910
28.2)
1.72 (1.28 to
2.30)
33.9 (22910
46.8)
205 (19.1t0
21.9)
2.19 (1.25 to
3.86)

20.4 (18.9 t0 21.9)
3.53 (2.66 t0 4.60)
47.8 (34.4 to 61.5)
21.5 (20.1 to 23.0)

3.34 (1.90 t0 5.86)

56.5)
18.9 (17.5t0
20.3)
427 (321 to
5.60)
44.6 (31510
58.6)
26.9 (25.3 10
28.5)
1.99 (115 to
3.45)

47.9)
13.8 (12.2 to
15.5)
3.72(2.77to
4.90)
41.3(28.7t0
55.2)
16.9 (15.7 to
18.3)
3.45 (1.95 to
6.10)

64.3)
145 (13.3 to
15.8)

8.0 (5.93to
10.70)
62.7 (48.0 to
75.4)
16.3 (15.2 to
17.6)
8.61 (4.70 to
15.80)

NA

27.6 (17.7 t0 40.3)

5.5 (4.8 10 6.3)

6.52 (3.61 to
11.70)

1.2 (0.8 t0 1.6)

6.52 (3.61 to
11.70)

NA

Y-yes, N-no, OR- odd ratio, NA- not applicable.

Table 3. The prevalence odds ratios (95%Cl) for analyzed geriatric conditions in age cohorts: 65-79 years (n=1962), 80-89 years (n=1094) and 90+ years old (n=415).

Vision impairment  Mood disorders  Hearing impairment Cognitive Falls Functional Incontinences Malnutrition
impairment dependence
Vision 65-79 NA 1.75 (1.42 to 1.34 (1.04 to 1.71) 1.81(1.41to 1.07 (0.83 to 2.02 (1.50 to 1.13(0.70 to 0.79 (0.31 to
80-89 1.58 (1.19 to 1.26 (0.95 to 1.66) 2.27 (1.70 to 1.41 (1.04 to 1.70 (1.28 to 0.98 (0.65 to 1.50 (0.60 to
2.11) 3.03) 1.90) 2.25) 1.40) 3.77)
90+ 1.83 (1.17 to 1.51 (0.98 to 2.32) 1.73 (1.12 to 1.00 (0.65 to 1.63 (1.04 to 0.75 (0.46 to 0.58 (0.25 to
2.88) 2.67) 1.56) 2.55) 1.20) 1.32)
Mood disorders  65-79 1.75 (1.42 to 2.15) NA 1.40 (1.08 to 1.83) 2.46 (1.90 to 2.50 (1.92to 3.22(2.39t0 1.75 (1.08 to 1.95(0.79 to
3.17) 3.25) 4.33) 2.80) 4.77)
80-89 1.58 (1.19t0 2.11) 1.48 (1.10 to 1.98) 1.68 (1.25to 1.97 (1.44 to 1.92 (1.43 to 1.59 (1.05 to 2.05(0.83to
2.26) 2.70) 2.57) 2.40) 5.07)
90+ 1.83(1.17 to 2.88) 1.43 (0.92 to 2.23) 1.75(1.11to 1.70 (1.09 to 2.61 (1.60to 0.83 (0.50 to 2.20 (0.98 to
2.75) 2.67) 4.24) 1.30) 4.95)
Hearing 65-79 1.34 (1.04 to 1.71) 1.40 (1.08 to NA 2.60 (1.95to 1.30 (0.94 to 2.93 (2.12to 2.37 (1.41to 2.76 (1.09 to
80-89 1.26 (0.95 to 1.66) 1.48 (1.10 to 1.90 (1.42 to 1.40 (1.02 to 2.40 (1.80to 2.71(1.79to 2.66 (1.04 to
1.98) 2.55) 1.90) 3.20) 4.00) 6.78)
90+ 1.51 (0.98 to 2.32) 1.43 (0.92 to 2.84 (1.82to 1.81 (1.14 to 3.29 (2.07 to 3.37 (1.92to 1.75 (0.70 to
2.23) 4.44) 2.86) 5.22) 5.90) 4.35)
Cognitive 65-79 1.81(1.41t02.32) 2.46 (1.90 to 2.60 (1.95 to 3.46) NA 1.88 (1.38to 6.72 (4.92 to 3.37 (2.05 to 1.22 (0.40 to
impairment 3.17) 2.56) 9.18) 5.50) 3.72)
80-89 2.27 (1.70 to0 3.03) 1.68 (1.25to 1.90 (1.42 to 2.55) 1.49 (1.09 to 4.62 (3.41to 3.19(2.11to 1.13 (0.46 to
2.26) 2.04) 6.26) 4.80) 2.78)
90+ 1.73 (1.12 to 2.67) 1.75(1.11to 2.84 (1.82t0 4.44) 1.86 (1.18 to 5.30 (3.27 to 2.97 (1.68 to 6.22 (1.90 to
2.75) 2.93) 8.60) 5.20) 20.34)
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Falls 65-79 1.07 (0.83 to 1.39) 2.50 (1.92 to 1.30 (0.94 to 1.80) 1.88 (1.38to NA 3.65 (2.64 to 4.39 (2.70 to 3.35(1.37 to
3.25) 2.56) 5.05) 7.10) 8.22)
80-89 1.41 (1.04 to 1.90) 1.97 (1.44 to 1.40 (1.02 to 1.90) 1.49 (1.09 to 2.09 (1.53 to 2.32 (1.53to 3.44 (1.40to
2.70) 2.04) 2.85) 3.50) 8.47)
90+ 1.00 (0.65 to 1.56) 1.70 (1.09 to 1.81 (1.14 to 2.86) 1.86 (1.18 to 2.26 (1.39 to 1.48 (0.90 to 1.11 (0.47 to
2.67) 2.93) 3.69) 2.40) 2.58)
Functional 65-79 2.02 (1.50to 2.71) 3.22(2.39to0 2.93 (2.12 t0 4.06) 6.72 (4.92 to 3.65 (2.64 to NA 5.71(3.47 to 10.03 (4.16 to
dependence 4.33) 9.18) 5.05) 9.40) 24.19)
80-89 1.70 (1.28 to 2.25) 1.92 (1.43to 2.40 (1.80 to 3.20) 4.62 (3.41to 2.09 (1.53to 6.12 (3.90 to 3.85(1.42to
2.57) 6.26) 2.85) 9.50) 10.43)
90+ 1.63 (1.04 to 2.55) 2.61 (1.60to 3.29 (2.07 t0 5.22) 5.30 (3.27 to 2.26 (1.39to 13.30 (5.17 to 11.46 (1.52 to
4.24) 8.60) 3.69) 34.20) 86.61)
Incontinences 65-79 1.13 (0.70 to 1.80) 1.75 (1.08 to 2.37 (1.41 to 3.90) 3.37 (2.05to 4.39 (2.70 to 5.71 (3.47 to NA 3.92(1.11to
2.80) 5.50) 7.10) 9.40) 13.80)
80-89 0.98 (0.65 to 1.40) 1.59 (1.05 to 2.71 (1.79 to 4.00) 3.19 (2.11to 2.32 (1.53to 6.12 (3.90 to 7.50 (3.01 to
2.40) 4.80) 3.50) 9.50) 18.6)
90+ 0.75 (0.46 to 1.20) 0.83 (0.50 to 3.37 (1.92 to0 5.90) 2.97 (1.68 to 1.48 (0.90 to 13.30 (5.17 to 2.96 (1.29 to
1.30) 5.20) 2.40) 34.20) 6.70)
Malnutrition 65-79 0.79 (0.31 to 2.00) 1.95 (0.79 to 2.76 (1.09 to 6.98) 1.22 (0.40 to 3.35(1.37to 10.03 (4.16 to 3.92(1.11to NA
4.77) 3.72) 8.22) 24.19) 13.80)
80-89 1.50 (0.60 to 3.77) 2.05 (0.83 to 2.66 (1.04 t0 6.78) 1.13 (0.46 to 3.44 (1.40to 3.85(1.42to 7.50 (3.01to
5.07) 2.78) 8.47) 10.43) 18.6)
NA- not applicable.
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almost 50% of the examined older Americans had at
least one geriatric condition - 30% of respondents
presented one, 12% showed two and 7% three and more
geriatric problems [5]. When compared the prevalence
trends of the diseases and impairments in the three
different waves of the HRS study (1998, 2004 and
2008), the decrease in the prevalence rate of those free
of impairments was shown (from 47.3% in 1998, 45.3%
in 2004 to 44.4% in 2008) [6].

The higher prevalence and incidence of eight geriatric
conditions  (i.e.  cognitive  impairment, falls,
incontinence, low body mass index, dizziness, vision
and hearing impairment, pain) were found in the
middle-aged and older-aged diabetic participants of
2004 wave of the HRS study when compared to those
without diabetes [7].

In the Women’s Health Initiative Observational Study
(WHI-0S) conditional probabilities for co-occurrence
of ten geriatric problems were tested (i.e. depressive
symptoms, dizziness, falls, hearing or visual
impairment, osteoporosis, polypharmacy, syncope,
sleep disturbance, urinary incontinence). Nevertheless,
the results were not representative for the general
population of old people living in the community, as the
studied group comprised of women who were free of
any limitation in the Activities of Daily Living scale [8].

PolSenior Project was the nationwide epidemiological
study of Polish old people living in the community,
providing essential information to both physicians and
health care policy makers on the health, social and
economic situation of senior citizens [9]. Information
concerning the prevalence and subsequent risk of co-
occurrence of the described clinical conditions seems
crucial from the medical and socio-economic points of
view.

Realizing the fact that most of the community-dwelling
older adults suffer from some geriatric troubles, should
motivate the health care providers to start up with the
widespread screening and preventive strategies.
Understanding and  identifying symptom  and
impairment clusters, will help us to predict occurrence
of co-existing syndromes and geriatric scenarios
(defined and called by the authors ‘obstacles’) that are
most likely to happen. Both ageing and aged patients
should be perceived not as those with two or more
geriatric problems that require the separate treatment
strategies, but as subjects with complex cumulative
deficits who require individualized, patient-centered
care [10-12].

When discussing the conditions assessed in our study, it
was visible that all of them can be treated or diminished
to some extent. Admittedly, modern medicine is able
only to slower or moderate the course of dementia and
dementia related behaviors, but it is manageable to

correct vision almost completely and improve hearing
loss. It is also possible to reduce the risk and treat
malnutrition or provide some rehabilitation programs
targeted at falls and frailty prevention [13-17].
Considering the frequency of geriatric syndromes and
their inevitably unfavorable clinical course, the
importance of effective preventive strategies should be
emphasized. Despite the multifactorial pathogenesis of
geriatric impairments, the current knowledge of its
mechanisms favors prevention and treatment of vascular
ageing and vascular disease (i.e. adequate blood
pressure control, statins, antiplatelet drugs, healthy
lifestyle with balanced diet and physical activity), being
the common pathway in many geriatric scenarios [18].
Still, more research is needed on the multicomponent
preventive and treatment strategies to maintain healthy
ageing and prevent disability in old age, the Finnish
Geriatric Intervention Study to Prevent Cognitive
Impairment and Disability (FINGER) and the
Sarcopenia and Physical fRailty IN older people: multi-
componenT Treatment strategies (SPRINTT) studies
being relevant [19,20].

Due to the worse prognosis of older persons burdened
with the geriatric syndromes economic aspect is also
important. There are some economic evaluations
available pointing out that in the US the societal costs of
treatment and care for old demented people are similar
to or even exceed the financial burden related to cancers
or heart disease [21]. It seems extremely important,
especially in the light of data revealing that in Poland
hospital care for senior citizens, who constituted merely
13% of the society, devoured 34% of the health care
costs, making the last phase of life very costly [22].
From cost-efficiency perspective, preventing or
shortening hospitalization, decreasing the rate of re-
hospitalization,  reducing  demand  for  post-
hospitalization help due to better geriatric care and
geriatrics-related services may significantly reduce
expenditures on seniors [23-25]. Also the aspect of
senior citizens’ and their caregivers’ quality of life
should not be neglected [26].

There were some limitations to this study.

As it was a cross-sectional, multicenter, community-
based study, we performed the routine screening
examination of cognition and mood, vision and hearing,
and functional dependence. There are no results of
further detailed assessment available.

Secondly, the estimates of the prevalence of
impairments in Polish older people might be lowered as
the patients with diagnosis of severe cognitive
impairment or even the end stage dementia, in whom
some deficits were impossible to determine, were
included in analyses (classified as “ineligible”). We
decided not to exclude those respondents from our study
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in order to preserve the structure of the group
representative for the general population of Polish old
adults.

Additionally, the number of assessed deficits could be
also underestimated as there was missing data due to
some problems with blood collection from severely
disabled or demented respondents during home visits.
The excluded respondents were older [the oldest olds
were excluded more often (46.0%) than those aged 65-
79 years (23.0%) and those 80-89 years old (34.2%)]
and generally were in poorer health condition.

Our results demonstrated the fact of accumulation of
deficits in the old adults, with reciprocal conditional
probabilities between them. The proportion of
respondents burdened with the geriatric problems rose
with age, reaching 90% in among the oldest old.

MATERIALS AND METHODS

Study design, participants

The PolSenior Project was the first nationwide,
multicenter  cross-sectional,  community-dwelling
research carried out between 2007 and 2011, by 40
research groups, that evaluated medical, psychological
and socioeconomic aspects of ageing in Poland.

The study was conducted on 5695 subjects participating
in the PolSenior Project, who had been randomly
selected from 16 administrative regions of Poland by
three-stage, proportional, and stratified —by age group
selection process, as described elsewhere [9]. In brief,
stratified random sampling was used with the aim of
recruiting old men and women and putting them into six
age-groups spanning five years each: 65-69, 70-74, 75—
79, 80-84, 85-89, and 90 years and over, and also those
of 55-59 years of age, as a comparative sample. The
youngest cohort (55-59 years old, 716 respondents) was
not included in the present analysis. Old adults (4797
probates) were answering an interviewer-administered
questionnaire, had blood and urine sampling taken
whenever feasible. All procedures were performed by
pre-trained nurses.

The study fully complied with all applicable
institutional and governmental regulations concerning
the ethical use of human volunteers and with the terms
of the Helsinki Declaration. The institutional review
board approved the study protocol (the Bioethics
Committee of the Medical University of Silesia in
Katowice, Poland; number: KNW-6501-38/1/08) and all
the recruited subjects gave their written informed
consent.

Respondents with missing data in one of eight variables
used in this analysis were excluded from this study.
Finally, from 4046 subjects in whom albumin

concentration was measured, 3471 were included in the
analysis. Detailed selection process was presented in
Figure 2. There was no significant difference according
to sex when comparing those included and excluded
from the analyses.

For the purpose of this analysis, the included
respondents were subsequently divided into three age
subgroups: 65-79 year-olds (1962 subjects), 80-89 year-
olds (1094 probates), and 90 year-olds and more (415
subjects).

Variables, methods of assessment
The idea of OBSTACLE acronym

The presented analysis concerns the prevalence of eight
clinical conditions observed among old adults the most
frequently.

From the impairments selected for the study, we
composed the acronym OBSTACLE, which may stand
for the most common difficulties faced in the every-day
life by senior citizens.

Deficits examined in the study included: O like ocular
disease (vision impairment), B like bowel problems and
urine incontinences, S like self-care problems
(functional dependence), T like tearfulness (mood
disorders), A like auditory impairment, C like cognitive
impairment, L like low albumin level (malnutrition), E
like easy to fall down.

Methods of assessment

Binocular visual acuity was tested with Snellen charts
for near vision. Vision evaluation was performed as the
assessment of functional efficiency of sensory organs
with correction of glasses if used.

The examiners used standardized Snellen charts for near
vision consisting of eight lines of letters of increasing
size (1- the smallest print, 8- the biggest print). If a
respondent was unable to read any line of the Snellen
scale, he was asked to count fingers shown at a distance
instead, and in those severely impaired, the sense of
light was checked.

Accordingly, the subjects were classified:

- those with normal vision: respondents who were able
to read lines 1-4 at a standard distance,

-those with impaired vision: including those with
moderately and significantly impaired vision or even
blindness (respondents who were able to read lines 1-4
but failed to do so at the normal distance or read lines 5-
8 at any distance, respondents who were able to count
fingers and those with preserved sense of light, as well
as blind patients).

Vision assessment was not performed among the
respondents with end-stage dementia; such respondents
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5695 examinedin Pol3enior Project

l

4979 aged65 years andmore examinedin PolSenior Project

v

4046 (21 3%) hadtheir blood collected

3939 (79.1%) screened for hearing im pairm ent

3885 (78.0%) screened for vision impairm ent

3871 (77.7%) screened for incontinences

3795 (76.2%) screened for functional dependence

3775 (75.8%) screened for falls

3665 (73 6%) screened for cognitive im pairm ent

d for d

3471 (69.7%)

——— | 107 excluded*
—— | 54 excluded®

— & | ldexcluded*
—p | 76 excluded®
—— | 20 excluded*

—— | 110 excluded*
' =
ded i fin alyses

All Men Women 65-79 years 80-89 years 90+years
Examined subjects 3471 1817 1654 1962 1094 415
Examined subjects- 5159436 3215885 1943551 3902908 1090774 165754
nurher after
weighting process™

Figure 2. Group selection process.
* Exclusion due to lack of complete data.

T Weights for gender and age have been applied to produce nationally representative estimates for population aged

65 years and older.

were classified as “ineligible” and without a confirmed
vision impairment (85 respondents).

Fecal and/or urine incontinences were rated with one of
the Activities of Daily Living (ADL) scale questions,
namely “bowel and bladder management” [27].
Answers “partially” were classified as “not independ-

ent”.

The screening assessment for functional dependence
was made with use of the Instrumental Activities of
Daily Living Scale (IADL) [28]. Limitation in patient’s
independence was diagnosed when the respondent
scored less than 21 out of 24 points. Answers “partially”
were classified as “not independent”.

The screening assessment for cognitive impairment was
performed with the Mini-Mental State Examination
(MMSE) [29]. Suspicion of cognitive impairment was

raised when an examined respondent got 23 points or
less out of 30 points. In the case of limitations that
might have prevented the respondents from completing
certain items of the questionnaire (e.g. motor
impairment involving dominant hand, hands tremor,
blindness) the percentage of answers possible to receive
was calculated. Respondents who were unable to fulfill
MMSE due to severe cognitive impairment were
classified as end-stage dementia (in that particular
cases, descriptions provided by examiners were
available; 85 respondents). MMSE was not performed
among the respondents with complete deafness; such
respondents were classified as “ineligible” and without
a confirmed cognitive impairment (three respondents).

Hearing was checked by assessing respondents’ ability
to hear normal speech and whisper at a distance of three
meters. Hearing evaluation was performed as the
assessment of functional efficiency of the sensory
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organs with correction of a hearing aid if used.
Respondents were grouped into two categories:

- those with preserved hearing,

- those with any hearing impairment: respondents who
were able to hear only loud speech or a single word if
spoken very loudly or those not able to hear anything.
Hearing assessment was not performed among those
with end-stage dementia; such respondents were
classified as “ineligible” and without a confirmed
hearing impairment (85 respondents).

Low albumin level was diagnosed when the serum
albumin level was below 35g/l (the lower range for
normal albumin level used by the laboratory employed
in PolSenior Project). The albumin level was measured
by colorimetric method (Roche Diagnostics GmbH
reagents) and all samples were analyzed in the central
laboratory for PolSenior project (SYNEVO Medical
Laboratory). For the purpose of this study albumin level
below 35g/l was considered, as an index of malnutrition
[30].

The screening assessment for mood disorders was
performed with Geriatric Depression Scale (GDS, Short
Form) [31]. Suspicion of mood disorders was raised if
examined respondent got six or more out of 15 points
maximum.

GDS was not performed in those with severe cognitive
impairment (defined as MMSE below 10 points; 119
respondents) and total deafness (three respondents).
These subjects were classified as “ineligible” and
regarded as those without a confirmed mood disorders.

On the basis of the questionnaire, history of falling in
the last 12 months was collected. A fall was defined as
an unexpected incident when participant unintentionally
came to rest on the floor or ground or other lower level
[32].

Statistical methods

All analyses were conducted using “svy” commands in
STATA 12 software that allowed for adjustment for
complex sample designs. Because the study sample was
chosen with approximately equal number of
respondents in the analyzed gender-age groups, the
sample did not reflect strictly the structure of the old (65
and over) population in Poland. In particular, the older
age groups and males were overrepresented. To assess
the population prevalence of impairments sample
weights were applied to produce nationally
representative estimates for population aged 65 years
and older (according to age and sex structure in Poland
in 2009) [33]. All estimates were calculated using those
weights to assess the prevalence and co- occurrence of
geriatric problems in the population. Prevalence

estimates together with 95% confidence intervals were
calculated with cross-tabulation. The conditional
probability was used to assess the prevalence of one
disorder in relation to other disorders.

Logistic regression models were used to estimate
prevalence odds ratios (PORs) to assess the strength of
relation between two chosen deficits in the whole pop-
ulation as well as in age-groups. Statistical significance
was set at p < 0.05 and the stability of the estimates was
reflected by 95% confidence intervals (95% ClIs)

ACKNOWLEDGEMENTS

The publication of the paper was supported by Faculty
of Medicine, Jagiellonian University Medical College,
Leading National Research Centre (KNOW) 2012-
2017."

CONFLICT OF INTEREST

The authors declare that they have no competing
interests.

Disclaimers: All authors declared that the views ex-
pressed in the submitted article are his or her own and
not an official position of the institution or funder.

AUTHORS' CONTRIBUTIONS

KP participated in the design of the study, data
collection, interpretation of data and draft the
manuscript. AP performed the statistical analysis. ABS
participated in the design of the study, data collection,
interpretation of data and helped to draft the manuscript.
JC participated in its design and coordination and
helped to draft the manuscript. AKR participated in the
design of the study, data collection, interpretation of
data. AS participated in data collection. JPM partici-
pated in the study design, and have given final approval
of the version to be published. TG participated in the
study design, interpretation of data, and have given final
approval of the version to be published.

FUNDING

This study was implemented under the publicly funded
project No. PBZ-MEIN-9/2/2006, Ministry of Science
and Higher Education. There was no role of funder in:
study design, in the collection, analysis, and interpreta-
tion of data; in the writing of the report; and in the
decision to submit the article for publication. All the
researchers were independent from the funder.

REFERENCES

1. Inouye SK, Studenski S, Tinetti ME, Kuchel GA.
Geriatric syndromes: clinical, research, and policy

www.aging-us.com

2446

AGING (Albany NY)



10.

11.

12.

implications of a core geriatric concept. ] Am Geriatr
Soc. 2007; 55:780-91. doi: 10.1111/j.1532-
5415.2007.01156.x

Rockwood K, Mitnitski A. Limits to deficit
accumulation in elderly people. Mech Ageing Dev.
2006; 127:494-96. doi: 10.1016/j.mad.2006.01.002

Beard JR, Bloom DE. Towards a comprehensive
public health response to population ageing. Lancet.
2015; 385:658-61.

doi: 10.1016/50140-6736(14)61461-6

Chatterji S, Byles J, Cutler D, Seeman T, Verdes E.
Health, functioning, and disability in older adults--
present status and future implications. Lancet. 2015;
385:563-75. doi: 10.1016/50140-6736(14)61462-8

Cigolle CT, Langa KM, Kabeto MU, Tian Z, Blaum CS.
Geriatric conditions and disability: the Health and
Retirement Study. Ann Intern Med. 2007; 147:156—
64. doi: 10.7326/0003-4819-147-3-200708070-
00004

Hung WW, Ross JS, Boockvar KS, Siu AL. Recent
trends in chronic disease, impairment and disability
among older adults in the United States. BMC
Geriatr. 2011; 11:47. doi: 10.1186/1471-2318-11-47

Cigolle CT, Lee PG, Langa KM, Lee YY, Tian Z, Blaum
CS. Geriatric conditions develop in middle-aged
adults with diabetes. J Gen Intern Med. 2011;
26:272-79. doi: 10.1007/s11606-010-1510-y

Rosso AL, Eaton CB, Wallace R, Gold R, Stefanick ML,
Ockene JK, Curb JD, Michael YL. Geriatric syndromes
and incident disability in older women: results from
the women’s health initiative observational study. J
Am Geriatr Soc. 2013; 61:371-79.

doi: 10.1111/jgs.12147

Bledowski P, Mossakowska M, Chudek J, Grodzicki T,
Milewicz A, Szybalska A, Wieczorowska-Tobis K,
Wiecek A, Bartoszek A, Dabrowski A, Zdrojewski T.
Medical, psychological and socioeconomic aspects of
aging in Poland: assumptions and objectives of the
PolSenior project. Exp Gerontol. 2011; 46:1003—09.
doi: 10.1016/j.exger.2011.09.006

Rgsstad T, Garasen H, Steinsbekk A, Sletvold O,
Grimsmo A. Development of a patient-centred care
pathway across healthcare providers: a qualitative
study. BMC Health Serv Res. 2013; 13:121. doi:
10.1186/1472-6963-13-121

Tinetti ME, Bogardus ST Jr, Agostini JV. Potential
pitfalls of disease-specific guidelines for patients
with multiple conditions. N Engl J Med. 2004;
351:2870-74. doi: 10.1056/NEJMsb042458

Reuben DB, Tinetti ME. Goal-oriented patient care--

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

an alternative health outcomes paradigm. N Engl J
Med. 2012; 366:777-79.
doi: 10.1056/NEJMp1113631

Brown CJ, Flood KL. Mobility limitation in the older
patient: a clinical review. JAMA. 2013; 310:1168-77.
doi: 10.1001/jama.2013.276566

Robertson MC, Gillespie LD. Fall prevention in
community-dwelling older adults. JAMA. 2013;
309:1406—07. doi: 10.1001/jama.2013.3130

Sinha SK, Detsky AS. Measure, promote, and reward
mobility to prevent falls in older patients. JAMA.
2012; 308:2573-74. doi: 10.1001/jama.2012.68313

Pacala JT, Yueh B. Hearing deficits in the older
patient: “l didn’t notice anything”. JAMA. 2012;
307:1185-94. doi: 10.1001/jama.2012.305

Harari D, Martin FC, Buttery A, O’Neill S, Hopper A.
The older persons’ assessment and liaison team
‘OPAL’: evaluation of comprehensive geriatric
assessment in acute medical inpatients. Age Ageing.
2007; 36:670-75. doi: 10.1093/ageing/afm089

Strandberg TE, Pitkdla KH, Tilvis RS, O’Neill D,
Erkinjuntti  TJ.  Geriatric  syndromes--vascular
disorders? Ann Med. 2013; 45:265-73. doi:
10.3109/07853890.2012.727022

Ngandu T, Lehtisalo J, Solomon A, Levidlahti E,
Ahtiluoto S, Antikainen R, Bdackman L, Hénninen T,
Jula A, Laatikainen T, Lindstrém J, Mangialasche F,
Paajanen T, et al. A 2 year multidomain intervention
of diet, exercise, cognitive training, and vascular risk
monitoring versus control to prevent cognitive
decline in at-risk elderly people (FINGER): a
randomised controlled trial. Lancet. 2015; 385:2255—
63. doi: 10.1016/50140-6736(15)60461-5

Marzetti E, Calvani R, Landi F, Hoogendijk EO,
Fougére B, Vellas B, Pahor M, Bernabei R, Cesari M.
SPRINTT Consortium. Innovative Medicines Initiative:
the SPRINTT Project. J Frailty Aging. 2015; 4:207-08.

Hurd MD, Martorell P, Delavande A, Mullen KJ,
Langa KM. Monetary costs of dementia in the United
States. N Engl J Med. 2013; 368:1326—34. doi:
10.1056/NEJMsa1204629

The analysis of the National Health Fund’s expenses
related to the patients’ at the age of 65 and more
hospitalization financing in 2009 (report in Polish).
http://www.nfz.gov.pl/o-nfz/publikacje ~ (accessed
August 10, 2016).

Buurman BM, Parlevliet JL, van Deelen BA, de Haan
RJ, de Rooij SE. A randomised clinical trial on a
comprehensive geriatric assessment and intensive
home follow-up after hospital discharge: the

www.aging-us.com

AGING (Albany NY)


http://dx.doi.org/10.1111/j.1532-5415.2007.01156.x
http://dx.doi.org/10.1111/j.1532-5415.2007.01156.x
http://dx.doi.org/10.1016/j.mad.2006.01.002
http://dx.doi.org/10.1016/S0140-6736(14)61461-6
http://dx.doi.org/10.1016/S0140-6736(14)61462-8
http://dx.doi.org/10.7326/0003-4819-147-3-200708070-00004
http://dx.doi.org/10.7326/0003-4819-147-3-200708070-00004
http://dx.doi.org/10.1186/1471-2318-11-47
http://dx.doi.org/10.1007/s11606-010-1510-y
http://dx.doi.org/10.1111/jgs.12147
http://dx.doi.org/10.1016/j.exger.2011.09.006
http://dx.doi.org/10.1186/1472-6963-13-121
http://dx.doi.org/10.1186/1472-6963-13-121
http://dx.doi.org/10.1056/NEJMsb042458
http://dx.doi.org/10.1056/NEJMp1113631
http://dx.doi.org/10.1001/jama.2013.276566
http://dx.doi.org/10.1001/jama.2013.3130
http://dx.doi.org/10.1001/jama.2012.68313
http://dx.doi.org/10.1001/jama.2012.305
http://dx.doi.org/10.1093/ageing/afm089
http://dx.doi.org/10.3109/07853890.2012.727022
http://dx.doi.org/10.3109/07853890.2012.727022
http://dx.doi.org/10.1016/S0140-6736(15)60461-5
http://dx.doi.org/10.1056/NEJMsa1204629
http://dx.doi.org/10.1056/NEJMsa1204629

24,

25.

26.

27.

28.

Transitional Care Bridge. BMC Health Serv Res. 2010;
10:296. doi: 10.1186/1472-6963-10-296

Espallargues M, Philp I, Seymour DG, Campbell SE,
Primrose W, Arino S, Dunstan E, Lamura G, Lawson
P, Mestheneos E, Politynska B, Raiha [, and
ACMEplus PROJECT TEAM. Measuring case-mix and
outcome for older people in acute hospital care
across Europe: the development and potential of the
ACMEplus instrument. QJM. 2008; 101:99-109. doi:
10.1093/gjmed/hcm136

Caplan GA, Williams AJ, Daly B, Abraham K. A
randomized, controlled trial of comprehensive
geriatric assessment and multidisciplinary
intervention after discharge of elderly from the
emergency department--the DEED Il study. J Am
Geriatr Soc. 2004; 52:1417-23. doi: 10.1111/j.1532-
5415.2004.52401.x

Adelman RD, Tmanova LL, Delgado D, Dion S, Lachs
MS. Caregiver burden: a clinical review. JAMA. 2014;
311:1052-60. doi: 10.1001/jama.2014.304

Katz S, Downs TD, Cash HR, Grotz RC. Progress in
development of the index of ADL. Gerontologist.
1970; 10:20-30. doi: 10.1093/geront/10.1_Part_1.20

Lawton MP, Brody EM. Assessment of older people:
self-maintaining and instrumental activities of daily

29.

30.

31.

32.

33

living.  Gerontologist. 1969; 9:179-86. doi:

10.1093/geront/9.3_Part_1.179

Folstein MF, Folstein SE, McHugh PR. “Mini-mental
state”. A practical method for grading the cognitive
state of patients for the clinician. J Psychiatr Res.
1975; 12:189-98. doi: 10.1016/0022-3956(75)90026-
6

Huang R, Greenky M, Kerr GJ, Austin MS, Parvizi J.
The effect of malnutrition on patients undergoing
elective joint arthroplasty. J Arthroplasty. 2013
(Suppl ); 28:21-24. doi: 10.1016/j.arth.2013.05.038

Sheikh JI, Yesavage JA. Geriatric Depression Scale
(GDS): recent evidence and development of a
shorter version. Clin Gerontol. 1986; 5:165-73. doi:
10.1300/J018v05n01_09

Skalska A, Wizner B, Piotrowicz K, Klich-Rgczka A,
Klimek E, Mossakowska M, Rowinski R, Kozak-
Szkopek E, Jézwiak A, Gasowski J, Grodzicki T. The
prevalence of falls and their relation to visual and
hearing impairments among a nation-wide cohort of
older Poles. Exp Gerontol. 2013; 48:140-46. doi:
10.1016/j.exger.2012.12.003

Population size and structure by territorial division.
As of December 31, 2009. Statistical Information and
Elaborations. Central Statistical Office, Warsaw 2010.

www.aging-us.com

2448

AGING (Albany NY)


http://dx.doi.org/10.1186/1472-6963-10-296
http://dx.doi.org/10.1093/qjmed/hcm136
http://dx.doi.org/10.1093/qjmed/hcm136
http://dx.doi.org/10.1111/j.1532-5415.2004.52401.x
http://dx.doi.org/10.1111/j.1532-5415.2004.52401.x
http://dx.doi.org/10.1001/jama.2014.304
http://dx.doi.org/10.1093/geront/10.1_Part_1.20
http://dx.doi.org/10.1093/geront/9.3_Part_1.179
http://dx.doi.org/10.1093/geront/9.3_Part_1.179
http://dx.doi.org/10.1016/0022-3956(75)90026-6
http://dx.doi.org/10.1016/0022-3956(75)90026-6
http://dx.doi.org/10.1016/j.arth.2013.05.038
http://dx.doi.org/10.1300/J018v05n01_09
http://dx.doi.org/10.1300/J018v05n01_09
http://dx.doi.org/10.1016/j.exger.2012.12.003
http://dx.doi.org/10.1016/j.exger.2012.12.003



